Comm. by Hitoshi KIHARA, M. J. A., April 12, 1972) Many papers have been published dealing with the effect of the corpus allatu.m hormone on the carbohydrate metabolism of insects. Pf eiffer (1945) firstly demonstrated that allatectomy of grasshopper Melano plus accelerated the accumulation of glycogen and lipid in the fat body, while Hasegawa and Yamashita (1967) demonstrated that the suboesophageal ganglion hormone accelerated the accumulation of glycogen in the pupal ovaries.
Proc. Japan Acad., 48 (1972) [ (1945) firstly demonstrated that allatectomy of grasshopper Melano plus accelerated the accumulation of glycogen and lipid in the fat body, while Hasegawa and Yamashita (1967) demonstrated that the suboesophageal ganglion hormone accelerated the accumulation of glycogen in the pupal ovaries.
The present paper deals with the effect of the corpus allatum, suboesophageal ganglion and brain on the incorporation of 14C-U-glucose into the fat body and ovary glycogen in pupal stage. Materials and methods. The silkworm used in this experiment was a bivoltine hybrid of Japanese No. 106 x Daizo. Eggs were divided into 2 groups.
The eggs of the first group were incubated at 24°C in light condition and symbolized as a HL sign. The rest eggs of the second group were incubated at 17°C in the dark and signed as a LD. The former produced diapause egg batches, while the female moths which derived from the latter laid only non-diapause egg batches (Table I) .
Surgical operations were performed as follows : allatectomy (-CA) was carried out on the 1st day of the 5th instar.
The grafts of 2 suboesophageal ganglia from the matured larvae in the HL silkworm were implanted into the body cavity of the LD larva on the 1st day of the 5th instar.
Extirpation of the suboesophageal ganglion (SG) and removal of the brain (Br) were performed 8 hours after pupation. Sham-controls were done in the same way except that glands were left intact. When the SG was extirpated from the young female pupae of the HL series, the voltinism altered to the non-diapause direction as shown in Table I . The extirpation of the brain, in both the LD and HL silkworms, produced batches of diapause, non-diapause and mixed eggs. The percentage of alteration of voltinism by extirpation of the brain was about 65 % in both series, and pupal development was lengthened about 2 days. When 2 suboesophageal ganglia were transplanted into the last instar larva of the LD series, the resulting adults laid batches of diapause and mixed eggs.
The change of voltinism by allatectomy was only one batch this time, and pupal development was lengthened about 1 day.
14C-U-glucose (Sp 120 pCi/mM) was injected into pupae (0 .2 pCi/g animal body weight) 12 hours after pupation. The fat body or ovary was collected in each sample bottle from five test animals at intervals of 24 hours after injection and immediately stored in a deep freezer at -20°C before dehydration by freeze dry method.
The fat body or ovary was fractionated by the method of Good et al. (1933) .
The ovary was homogenized in a glass homogenizer with 30% KOH solution, and then this sample was boiled with 30% KOH solution for 20 minutes without homogenizing.
After centrifugation at 3000 rpm for 10 min, the deposits were discarded.
The supernatant of ethanol concentration was adjusted to 60% with absolute ethanol.
This sample was stored in ice-box for 12 hours to precipitate glycogen. The resulting precipitates were collected by centrifugation at 3000 rpm for 10 min, and were dissolved in distilled water. After a few minutes, this sample was centrifuged at 3000 rpm for 10 min, and the supernatant was added ethanol to final concentration of 60%.
The similar process was repeated 2 times. The extracts were dried and the residues were dissolved in 10 ml distilled water and 0.5 ml of each solution was put in vial and dried. The radioactivity of each sample dissolved in 15 ml scintillation fluid was counted by using a liquid scintillation spectrometer.
Results. The incorporation of 14C-U-glucose into the fat body glycogen, 11 days after injection, gradually decreased with the age of pupa. On the other hand, the incorporation of 14C-U-glucose into the ovary glycogen gradually increased with the age of pupa . These results are similar to the results obtained in lipid metabolism (see XI in this series).
Comparing the results in the HL silkworm with those in the LD silkworm, we found that the incorporation of 14C-U-glucose into the fat body or ovary glycogen was slightly higher in the HL silkworm than in the LD silkworm, but that the results were quite alike in both series (Figs. 1, 2, 3 and 4) . However, the incorporation of 14C-Uglucose into the fat body glycogen largely decreased as compared with that into the ovary glycogen unlike the case of lipid metabolism (XI in this series).
In extirpation of the brain, suboesophageal ganglion or corpora allata, all of them showed a higher incorporation of 14C-U-glucose into the fat body : its incorporation was the highest in the debrained series and the lowest in the allatectomy.
On the other hand, the incorporation of radioactivity into the ovary glycogen fractions was the lowest in the debrained series, intermediate in the removal of the SG and low in the allatectomy as compared with the control value in the same pupal stage.
Total glycogen in the ovary increased after transplantation ( Fig. 4) of the SG and decreased after extirpation (Fig. 2) of the SG, whereas that in the fat body decreased after transplantation ( Fig. 3) of the SG and increased after extirpation (Fig. 1) of the SG unlike the case of the ovary.
These relations were similar to the results obtained in lipid metabolism (XI in this series).
Pupal development was delayed about 2 days in the debrained series and about 1 day in the allatectomy as compared with the controls.
Accordingly, the final incorporation of 14C-U-glucose into the ovary glycogen in the both series increased slightly more than the controls did. The change of voltinism seems to be due to the increase of the accumulation of glycogen and lipid in the ovary.
Discussion. It has been reported by many investigators that allatectomy in insects leads to a hypertrophy in the fat body. We could demonstrate this time that the removal of the brain or SG causes also a massive accumulation of glycogen in the fat body. On the other hand, the accumulation of glycogen and lipid in the ovary decreased as compared with the control value in the same pupal stage as shown in Figs. 2 and 4 .
The effect of the extirpation of hormonal organs on the change of voltinism is considered as follows: when the SG is extirpated from the insects destined to lay diapause eggs, the accumulation of glycogen and lipid in the ovary decreases as compared with the controls.
